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Edited by Verner E. Hoggatt, Jr. 
« San Jose State Col lege, San Jose, Cal i forn ia 

Send al l communicat ions concerning Advanced P r o b l e m s and 
Solutions to Verner E. Hoggatt, J r . , Mathemat ics Depar tment , San 
Jose State College, San Jose , California. This depar tment espec ia l ly 
welcomes p rob lems believed to be new or extending old r e s u l t s . P r o -
p o s e r s should submit solutions or other information that will a s s i s t 
the edi tor . To facil i tate the i r cons idera t ion , solutions should be sub-
mit ted on separa te signed shee ts within two months after publication 
of the p r o b l e m s . 

H - 8 4 Proposed by Oswald Wyler, Carnegie Institute of Technology 

For any posit ive in teger m, the re is an in teger k(m) with the 
p roper ty that m divides a Fibonacci number F if and only if k(m) 
divides n. For a p r i m e number p, it is known that k(p) divides 
p - 1 if p = ± 1 (mod 5), and that k(p) divides p -f 1 if p = ± 2 
(mod 5). Using a table of Fibonacci number s , one finds that F, . x / s 2 k(p) 
is a mult iple of p, but not of p , for smal l p r ime number s p, or in 

2 other words that k(p) < k(p ) for sma l l p r ime number s p. It does 
not seem to be known whether this is the case for a i l p r i m e number s 
p or not. 

H-85 Proposed by H.W. Gould, West Virginia University, Morgantown, West Va. 

Let 

D = f x n - ff x n l n n «- n J y 

where 

F J_1 - f + f . with f = f = 1, x = (1 + V5~)/2 , ii+1 n n-1 0 1 

and [~z"| = g r e a t e s t in teger < z (so that z - [ z ] = fract ional pa r t 
of z). P rove (or disprove) the exis tence of the l imits 
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l i m D„ = 0. 2 7 . . . = A Zn 
n —> oo 

a n d 
l i m D , , , = 0 . 7 2 . . . = B 

2n+l 
n —$> oo 

w i t h A + B = 1. G e n e r a l i z e to c a s e of u , , = pu + qu , , w h e r e p 
n+1 ^ n ^ n-1 r 

and q are real and un and u, are given. 

H - 8 6 Proposed by Verner E. Hoggatt, Jr., San Jose State College, San Jose, Calif. 

L e t p and q be i n t e g e r s s u c h t h a t p + q _> 1, q >. 0 s h o w t h a t 
if 

x ^ ( x - l ) - 1 = 0 h a s r o o t s r , , r , . . . , r 

a n d 

( x - 1 ) " - x = 0 n a s r o o t s s , , s_, . . . , s , 
' 1 2 p+q 

t h e n 

S i P q = ri" f ° r i = l f 2 j 3, . . . , p+q „ 

H - 8 7 Proposed by Monte Boisen, Jr., San Jose State College, San Jose, Calif. 

Show t h a t , if 

U0 = U 2 = U 3 = ' • • = U n - l = 1 a n d 

U k = U k - l + U k - 2 + - - - + U k - n k 2 n ' 

t h e n 
oo 

1 - x - 2x - . . . - ( n - 2 ) x > k 
7 ~ 2 n =Z^UkX 
1 - X - X - . . . - X , ~ 

k=0 
H - 8 8 Proposed by Verner E. Hoggatt, Jr., San Jose State College, San Jose, Calif. 

n 

E 
k=a 

F (n\ _ T m 
4 m k V 2k 2 k m ' 
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where F and L a r e the mth Fibonacci and mth Lucas num-m m 
b e r s , r e spec t ive ly . 

H - 8 0 Proposed by J.A.H. Hunter, Toronto, Ontario, Canada and Max Rumney, 
'London, England— Corrected 
Show 

-0 *J« 
r=0 r = 0 

) F 2 r + 5 

S O L U T I O N S 

T H E F I N A L WORD 

H - 4 2 The c o r r e c t e d l i s t i s : 

1 ,2 , 3 , 5 , 9, 1 5 , 2 0 , 2 5 , 4 1 . 

J . D8 K o n h a u s e r f i r s t n o t e d t h e t y p i n g e r r o r . 

Solution to the Crossword Puzzle by H.W. Gould, West Virginia University 
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